CHAPTER IV

RESULTS

Preparation of H. sabdariffa aqueous extract

Two kilograms of dry calyx of H, sabdariffa were used in this study. Following the

1. Determination o i gerprint 7bdariﬁ’a aqueous extract using
HPLC. [ PR \\\

queous extract was shown in figure

4. There were 3 chromat \s ime of 2.386, 2.813 and 6.030

minutes.

o Ostecter A{TQWTH
Py — e PRACN 20
< Paartr
1 Retention Time
a
8]
(-3
=1
&
-3

2 pe :
z4

gs Fs

RYNINYINT

o

...83 0005 0010
. =
Iy

- 'Ahrﬁlg 'r - ' -~y
, S
' f Fr._ l. " i " ‘
~
00 05 10 15 20 25 30 35 40 45 SO 55 G0 65 70
Minutes

Figure 4 The chromatographic fingerprint of H. sabdariffa aqueous extract
H. sabdariffa aqueous extract was dissolved with 0.1 % phosphoric acid at the
concentration of 0.60 mg/ml and 20 pl of the solution was injected into HPLC. The condition of

HPLC was described in Materials and Methods.
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2. Determination of total phenolic compounds using UV spectrophotometry

Total phenolic compounds in H. sabdariffa aqueous extract was determined
spectrophotometrically using Folin-Denis reagent. Catechin standard curve was constructed
between amount of catechin (0, 0.2018, 0.4036, 0.8072, 1.2108, 1.6144 mg) used and their

corresponding absorbance. The correlation coefficient (') of the standard curve was 0.9977 with

Figure 34). Total phenolic compounds in the
/ erforming the reaction and measured

the regression equation of y = 0.4911x + 0,
aqueous extract of H. sabdariffa

tandard Amount of total phenolic

spectrophotometrically in the
compounds in the extract equation. Percentage of total
phenolic compounds in shown to be 3.874 % w/w thus

the total phenolic compo as subsequently estimated to

be 0.958 % w/w (The detai , ) appendix page 120).

weight and percent relati\giver weight w ot atfected ﬂ H. sabdariffa aqueous extract

given at both doses to rats (Table,6).
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Effects of H. sabdartj_"fa aqueous extraction clinical blged chemistry andshematology

% R B A YRR ks
mg/kg/day of H. sabdariffa aqueous extract did not cause any significant effects on clinical
blood chemistry. These parameters in serum included ALT (Figure 8), AST (Figure 9), ALP
(Figure 10), total and direct bilirubin (Figure 11), total protein concentration, albumin and
globulin (Figure 12), BUN and SCr (Figure 13), total cholesterol and TG (Figure 14), LDL-C
and HDL-C (Figure 15), glucose (Figure 16), uric acid (Figure 17), calcium, sodium, potassium

and chloride (Figure 18). Similarly, no effect of H. sabdariffa aqueous extract was observed on
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these following hematological parameters: Hb and Hct (Figure 19), RBC count (Figure 20),
RBC indices (MCV, MCH, MCHC) (Figure 21), platelet count and WBC count (Figure 22),
% differential WBCs (Figure 23) and RBC morphology.

Effects of H. sabdariffa aqueous extract on hepatic CYPs
H. sabdariffa aqueous extract, give o rats at 250 and 1,000 mg/kg/day for 30

days, did not cause any significant chan, tal CYP contents (Figure 24). The

methoxyresorufin O-dealkylase™ (M1 «- represented the activity of CYP1A2,
benzyloxyresorufin O-dealkylase (BROD pentoxyreso D-dealkylase (PROD) which
aniline 4-hydroxylase which
represented the activity of €Y ly, which was examined by the

rate of erythromycin N-demeghylati 1, was also ected by H. sabdariffa aqueous

extract (Figure 30).
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Table 6 Effects of H. sabdariffa aqueous extract on body weight, liver weight and % relative

liver weight
Treatment group
Control group H. sabdariffa H. sabdariffa
group | group II

Initial body weight (g) 12.39 ,.;, 8.98 + 15.65 304.56 + 6.42
Terminal body weight () 1% ﬂ_ 9417+ 14.30 344.88 £7.17
Liver weight (g) 2 "\-: 1.03 11.67 +0.63
% relative liver weight 332+0.18
(g/100 g of body weig

Data expressed as mean =

ﬂ‘lJEl’J‘VIEWlﬁWEI’m‘i
QW’WMﬂ‘iﬂJﬂJﬁﬂﬂEﬂﬁﬂ
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Figure 5 Subacute effects of & sabdariffa agu \'\‘\ dy weight gain of rats.

One millilitre/kg/day distille , 0 and 1,000 mg/kg/day of H.

TR AN

sabdariffa aqueodS exfragt (HS=group 0 & HS-group II, n = 9 respectively)
were given orally : ays&lhe in ‘s‘_‘ idual mark represented the mean of
body weight gain with ‘sfandard- e mean (SEM). One-way ANOVA and

Student-Newman-K euls test-W e atistical comparisons at a significant

level of p <@ b .

E
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Figure 6 Subacute effects of /1. sabda Ji O ative food consumption of rats.

One millilitre/kg/day #dis ‘_ , x 0 and 1,000 mg/kg/day of H.

.fx..
N\

each rat was recorded every 5 days.

sabdariffa aqueou oup II, respectively) were given

orally to rats for 30 days.

The individual mark rep an of relative food consumption per day

with standard

€ ﬂ ANOVA and Student-

Newman-Keuls | : Bdns at a significant level of

p<005. ﬂ f J
ﬂuEJ’J‘VIEJVI‘JWEJ’lﬂ‘i
ammnim AN
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Figure 7 Subacute effects of #. sabdariffd aque trac lative water consumption of
rats.

One millilitre/kg/da 50 and 1,000 mg/kg/day of H.

sabdariffa aqueous & r,r_{_' ‘erots _ group II, respectively) were given
orally to rats for 30 days " ‘H el o\, of each rat was recorded every 5 days.

The individug ﬂ_ﬁu-ﬁ'?':"-.““..-l consumption per day with

standard error 7 I y A['-" OVA and Student-Newman-

Keuls test were used for statistical compansons at

ﬂ‘lJEJ’J‘V]EJ'Vl‘JWEJ’]ﬂ‘i
ama\ﬂn‘mummmaa

. significant level of p < 0.05.
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ALT
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Figure 8 Subacute effects™ ALT.

s

One millilitre/kgiday distilled waft wol, = 10), 250 and 1,000 mg/kg/day of H.
sabdariffa aqueous' exfact (HS:groupd, n = \ HS-group II, n = 9 respectively)
were given orally 0 ra ﬁ; ay 1 ples were determined for ALT

concentrations. The i idh oar rep! d the mean of ALT concentrations with

standard error of mean ( ;s;ajr—_i"?j NOVA and Student-Newman-Keuls test

were used statistic 0.05.

U | u
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Figure 9 Subacute effec n AST.

One millilitre/kg/d 250 and 1,000 mg/kg/day of H.
sabdariffa aqueousextr, _T ) & HS-group II, n = 9 respectively)
were given orally tofra 6t amples were determined for AST
concentrations. The individuaf-bar repr d the mean of AST concentrations with
standard error of mean (S. \WOVA and Student-Newman-Keuls test
were used statistiga o of p < 0.05.
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Figure 10 Subacute effects g
One millilitre/kg/day distille: rol, m - 0, 250 and 1,000 mg/kg/day of
H. sabdariffa aqueo 10 & HS-group II, n = 9 respectively)

were given orally'to gats fof 30 das bs crumis: ples were determined for ALP

- A
concentrations. The i div' bar rep! d the mean of ALP concentrations with

standard error of A and Student-Newman-Keuls test

were used é al-comparisons-at-a-sienifieantlovelat 7 < 0.05.
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Figure 11 Subacute effect§’of H. s on ﬁum total bilirubin (a) and

direct bilirubin (b)f

One ﬂlﬁ]ﬂdﬁdﬂlﬂ ﬁc?‘rﬂ tTﬂdlﬁ,ooo mg/kg/day of H.

sabdariffd aqueous extract (HS-.group I & HS-group II respectively) were given orally

, i, e/

RIS I T INEA
qmru in (b) concentrations. The individual bar represented th

bilirubin with standard error of mean (SEM). One-way ANOVA and Student-

in (a) and direct

e mean of serum

Newman-Keuls test were used statistical comparisons at a significant level of

p <0.05.
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Total protein concentration
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i

(b)

t on serum total protein (a), albumin

(b) and globuliv{ch concentration, =
: .

One millilitre/kg/ds (;. d 1,000 mg/kg/day of H.

| sl
sabdariffa aquedus extract (HS-group I & HS-group r ‘espectively) were given orally
‘ a

to rats ﬂ rj Hﬁmfmmﬁumtein (a), albumin (b)
and gloqlin c) concentrations. individual bar ented the mean of serum

LM K1 Oy AN (11

statistical comparisons at a significant level of p <0.05.
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Figure 13 Subacute effects of H. sabd Ju on %‘N (a) and SCr (b).
One mllllhtre/kg@a distilled water ‘Sontrol) 250 and 1,000 mg/kg/day of H.

R A T PR o v

orally t8-rats for 30 days. Seru‘m samples were determined for BUN (a) and SCr (b)

Qﬁ‘ﬁt ﬁﬁlﬂﬁw ‘ﬂ{]ﬁﬂ‘% Wﬂl'j W) and SCr (b)

Rvith standard error of mean (SEM). One-way ANOVA and Student-Newman-Keuls

test were used statistical comparisons at a significant level of p < 0.05.
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Figure 14 Subacute effects bf /. & nm'um total cholesterol (a) and
triglyceride (b). ¢

One rﬂiﬂ/ﬂdﬁ %18 ﬂa%;%ﬂ {Tﬂﬁ,ooo mg/kg/day of H.

sabdariffa aqueous extract (HS-group I & HS-group II, respectively) were given
¢ o /

TR TR AN TRy
triglyceride (b) concentrations. The individual bar represented the mean of total
cholesterol (a) and triglyceride (b) with standard error of mean (SEM). One-way
ANOVA and Student-Newman-Keuls test were used statistical comparisons at a

significant level of p < 0.05.
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Figure 15 Subacute e LDL-C (a) and

HDL-C (b).

J
One millili B istilledw (%{ = 1,000 mg/kg/day of H.
sabd:%z Mﬂmp . ﬂ Etl&wjlﬁﬁ II, n = 9 respectively)
were given orally to rats for 30 days. Serum s@mples were detefinined for LDL-C (a)
Qa a-ab mejam umlagb eﬂs;]ea-xﬂean of LDL-C
q(a) and HDL-C (b) with standard error of mean (SEM). One-way ANOVA and

Student-Newman-Keuls test were used statistical comparisons at a significant level

of p <0.05.
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Figure 16 Subacute effects o erum glucose.
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One millilitre/kg/day di ’\\ \\0 , 250 and 1,000 mg/kg/day of

S-group 11, n = 9 respectively)

H. sabdariffa aqé€oug exfract _, -gre ’\ ,n= i
were given orally £0 r for 0% days es were determined for glucose

Ffl C—

concentrations. The indiviGual-bar rép the mean of glucose concentrations

with standard error o

———

test were use t{l““llk‘.lml-ﬁllilfl ariIsons at a sIonity .-:‘. e el ofp < 0.05.

ﬂ
ﬂ‘lJEJ’J‘VIEJ'VlﬁWEJ’]ﬂ‘i

QW']Nﬂ‘iﬂJﬂJWYJﬂEI']ﬁEI

OVA and Student-Newman-Keuls
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Figure 17 Subacute effects of #. sa / | se um uric acid concentration.

One millilitrefkg/d st -'f" ?\\ 0 and 1,000 mg/kg/day of
H. sabdariffa adueols gxt AS » * HS-group II, respectively) were

vles were determined for uric acid

concentrations. Thefindividua - bar d the mean of serum uric acid
concentrations with sta ndar #"'_ : M). One-way ANOVA and Student-

Newman-Keuls test were used statistical compari sons at a significant level of

Y S o

p<0.05. i
ﬂ‘lJEJ’J‘V]EJVl‘JWEJ’]ﬂ‘i
’QW']ﬂ\ﬂﬂ‘iflJlI?ﬂTmEl']ﬁEl
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Figure 18 Subacute effects of H. S&% qu

-~

(d)

\‘%%‘ l. |

act on serum calcium (a), sodium (b),

potassium (c).anc (d, 4

e AT ; ']
One millilitrerkg 0 anhd 1,000 mg/kg/day of H.

|

sabdariffa aquedus extract (HS-group I & HS-group II, respectively) were given

orally ogi()ﬁyﬁ nﬁlﬁzjﬁnﬁjﬁf‘br calcium (a), sodium
(b), p iufi' (e)*and'ch 'mn ntrations. The'individual bar represented the

mean of serum calcium (a), soflium (b), potassium (c) and chloridé (d) concentrations

bbbl e el kb N hd e

test were used statistical comparisons at a significant level of p < 0.05.
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Hb
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Figure 19 Subacute effects OE'H' sabdariffa aqueous extract on Hb (a) and Hct (b).

i nﬁlwﬁﬁjﬂlﬂ %Fszwrﬂﬂrﬂd‘}ooo mg/kgday of H.

sabdariffd aqueous extract (HS-‘group I & HS-group II respectively) were given orally
=N e/
e

r - egFj 1 vl])ngl )|Hct (b) . The
qqlﬁh:l giﬂented the nngrudja) ct (b) witi:1 st;aridar error of mean

(SEM). One-way ANOVA and Student-Newman-Keuls test were used statistical

comparisons at a significant level of p < 0.05.
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Figure 20 Subacute effects of /& sabda F' !' e \1’ ~\\ ;
One millilitre/kg/da til ’ ontrol). 250sand 1,000 mg/kg/day of H.
sabdariffa aquequs extrs S:gra & HS-group II, respectively) were given

orally to rats for \ letermined for RBC count. The

individual bar repres RBC count with standard error of mean

(SEM). One-way ANO ewman-Keuls test were used statistical
comparisons atia

)

]
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Figure 21 Subacute effects of H. sabdariffa aqueous extract or&c indices.
One mlllxhtre/kgd“ distilled watera(Control) 250 and 1,000 mg/kg/day of H.

s bl ok b B b sy er s

orally to rats for 30 days. Blogd samples were determined foWCV (a), MCH (b),

Wﬂﬁﬂﬂ ool e ed i BV M . e

c) with standard error of mean (SEM). One-way ANOVA and Studen-Newman-

Keuls test were used statistical comparisons at a significant level of p < 0.05.
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Figure 22 Subacute effec SOf . on wtelet count (a) and WBC

count (b).

One xﬂlﬂﬁa@%ﬁw%fw ﬁm] zﬂ ﬂ 1,000 mg/kg/day of H.

sabdarifffa aqueous extract (HS-group I, n = 10 & HS-group II, n = 9 respectively)
F= o/

¢
YR TN W T SV
goun (a) C count (b) concentrations. The individual bar represented the mean of
platelet count (a) and WBC count (b) with standard error of mean (SEM). One-way

ANOVA and Student-Newman-Keuls test were used statistical comparisons at a

significant level of p < 0.05.
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Figure 23 Subacute effects of H. sabdarz aqueous extraet on % differenti@l/WBCs.
ol &am el o), - 16 20 o Gy ot
sabdarlﬁ‘a aqueous extract (HS-group I, n = 10 & HS-group II, n = 9, respectively)
were given orally to rats for 30 days. Blood samples were determined for %
differential WBCs. The individual bar represented the mean of % differential WBCs
that included neutrophil (a), lymphocyte (b), monocyte (¢), eosinophil (d) and
basophil (e) with standard error of mean (SEM). One-way ANOVA and Studen-

Newman-Keuls test were used statistical comparisons at a significant level of

p <0.05.
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Figure 24 Subacute effects offfi. 5@ - aqueous ex thepatic total CYP
contents. :
One millilitre/kg/day Mistlled ywater (Coptrol, 1107250 and 1,000 mgkg/day of
sabdariffa aqueous’ extract (HS-group L & HS-group II, n = 9, respectively)

were given orally to rats«o

CYP contents. The indiVi

microsomes were determined for total

he mean of total CYP contents with

standard error Di-mean—SENVD=—One-way-AnoVeaA=and-Studen-Newman-Keuls test
L\ A

were used Statiﬁ
AULINENINYINS
AN ITUNMINGA Y

C C fp <0.05.
W
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Figure 25 Subacute effe ¢ nepatic CYP1ALI activity.
One millilitre/kgiay distilldd water-4€ontre 0):250 and 1,000 mg/kg/day of

H. sabdariffa aqugbus ) & HS-group II, n = 9, respectively)

were given orally toife es were determined for EROD

activity. The individy ean of EROD activity with standard

error of mean (SEM). One-w ad Studen-Newman-Keuls test were used

i

statistical compari

X

U
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Figure 26 Subacute effects g

One millilitre/kg/day 0) 250 and 1,000 mg/kg/day of

H. sabdariffa aqueous extract{HS . C \ S-group II, n = 9, respectively)

were given orally to rafs crosomes were determined for MROD

L

activity. The individual bai-¢ mean of MROD activity with standard

error of mean.(SE} den-Newman-Keuls test were used

statistical 13’ 1sons at a signific

ﬂ‘lJEl’J‘VIEMﬁWEJ’]ﬂ‘i
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Figure 27 Subacute effecis of
activity. L
One millilitre/kg/day di i T Gop -10) 250 and 1,000 mg/kg/day of H.
sabdariffa aqueous extragi{k = 108 HS—group I, n = 9, respectively)
were given orally to rats ;;; 0.days, | nicrosomes were determined for BROD

activity. The-thdividual ba epresented the mean o B3 OD activity with standard

AT J
) 1
isons at a significant level of p < 0.05.

error of me ."-yéiﬂ- an-Keuls test were used

statistical co i
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Figure 28 Subacute effects / - ' t hepatic CYP2B1/2 (PROD)
activity. % ﬁ'_.
One millilitre/kg/day'di yatern 0) 250 and 1,000 mg/kg/day of H.
sabdariffa aqueous e ctr { o = S-group II, n = 9, respectively)
were given orally to rats“for ¥ ';F microsomes were determined for PROD
activity. TheuindiideilREEa of PROD activity with standard
error of mea man-Keuls test were used

statistical conﬁﬁs p<0
AULINENTNYINS
AMIAN TN INYAE
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Figure 29 Subacute effects off Pé ! \\\\\ hepatic CYP2E1 activity.

. 0 4 /, ( da( DU
One millilitre/kg/daf digtilled’s KE ?

H. sabdariffa ‘aqugbus exi n = 10 & HS-group II, n = 9,

0 50 and 1,000 mg/kg/day of
respectively) wefe g f (307days. Liver microsomes were
determined for aniline 4= ity. The individual bar represented the
mean of aniline 4-h adard error of mean (SEM). One-way

ANOVA and Studen-Newman-Keuls-tesi-weie-used, sfatistical comparisons at a
L7 M

significant lev p T
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Figure 30 Subacute effec i
One millilitre/kg/day
sabdariffa aqueou
were given orally to'r
erythromycin N-demeth
erythromyci
ANOVA a

significant level of p <O0.

N HS-group I

v

n epatic CYP3A activity.
50 and 1,000 mg/kg/day of H.
S-group II, n = 9, respectively)

icrosomes were determined for

individual bar represented the mean of

of mean (SEM). One-way

atistical comparisons at a
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